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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] Mixed equipment of the eluate used with the gradient elution equipment of a liquid chromatograph 
characterized by providing the following. At least two liquid feed hoppers which it is joined so that at least two 
corrosion-resistant boards may form passage in the interior, and the zygote is constituted, are prepared in the 
position where the aforementioned passage differs on the superficies of the zygote, and supply each eluate. 
Output port which takes out the eluate which was prepared in the position where the aforementioned passage 
differs further, and was mixed. 

[Claim 2] It is mixed equipment according to claim 1 which the aforementioned zygote consists of two corrosion- 
resistant boards, the aforementioned passage is formed in the plane of composition of the aforementioned 
zygote, and the aforementioned corrosion-resistant board, on the other hand, boils the aforementioned liquid 
feed hopper and the aforementioned output port, or is formed in both by being divided. 
[Claim 3] It is mixed equipment according to claim 1 which the aforementioned zygote is put between the 
corrosion-resistant boards of two upper and lower sides, the corrosion-resistant sheet metal of at least one 
sheet is joined, the aforementioned passage is formed with the aforementioned sheet metal put between the 
interior, and the aforementioned corrosion-resistant board, on the other hand, boils the aforementioned liquid 
feed hopper and the aforementioned output port, or is formed in both by being divided. 

[Claim 4] The passage of the aforementioned sheet metal is mixed equipment according to claim 3 which is one 
passage connected with branching within the sheet metal of one sheet. 

[Claim 5] The passage of the aforementioned sheet metal is mixed equipment according to claim 3 with which it 
consists of passage formed in the sheet metal of two or more sheets, the passage for each eluates which 
became independent mutually is formed in the sheet metal of one sheet of them, and the passage for mixture 
connected with all the passage of the sheet metal of the one aforementioned sheet is formed in other sheet 
metal. 

[Claim 6] The liquid chromatograph which equipped either of the claims 1-5 with the mixed equipment of a 
publication. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to liquid chromatographs, such as a high- 
speed liquid chromatograph, and the eluate mixture equipment for gradient analysis (mixer) used there. 
[0002] 

[Description of the Prior Art] In gradient analysis of a liquid chromatograph, in order to mix two kinds or the 
eluate beyond it and to lead to a column, the gradient elution equipment is equipped with the mixed equipment 
which mixes two or more liquid. There are some which many things of a flow through method without moving part 
are used as mixed equipment, for example, were filled up with balls, such as a stainless steel, into the pipe whose 
length a bore is about 3mm and is about 50mm. Such mixed equipment consists of two or more machining 
articles, such as a machining article of the entrance and an outlet 
[0003] 

[Problem(s) to be Solved by the Invention] Since such mixed equipment has filled up the interior with the ball for 
liquid mixture, internal capacity becomes large. The passage for mixture is determined by the ball with which the 
interior was filled up, and cannot form desired passage. Moreover, processing and an assembly become 
complicated and also become cost quantity. 

[0004] The 1st purpose of this invention is easy also for being able to solve these problems, being able to make 
inner capacity small, and forming a desired interflow way, and is that an assembly also offers easy mixed 
equipment. The 2nd purpose of this invention is offering the liquid chromatograph equipped with such mixed 
equipment. 
[0005] 

[Means for Solving the Problem] The mixed equipment of this invention is characterized by to have at least two 
liquid feed hoppers which it is joined so that at least two corrosion-resistant boards may form passage in the 
interior, and the zygote is constituted, are prepared in the position where the aforementioned passage differs on 
the external surface of the zygote, and supply each eluate, and output port which takes out the eluate which 
was prepared in the position where the aforementioned passage differs further, and was mixed. The liquid 
chromatograph of this invention is equipped with above mixed equipment 
[0006] 

[Embodiments of the Invention] One form of a zygote which consists of at least two corrosion-resistant boards 
consists of two corrosion-resistant boards, passage is formed in the plane of composition of the zygote, and, on 
the other hand, a corrosion-resistant board boils a liquid feed hopper and the aforementioned output port, or it is 
divided and prepared in both. 

[0007] Other forms of a zygote are put between the corrosion-resistant boards of two upper and lower sides, 
the corrosion-resistant sheet metal of at least one sheet is joined, passage is formed with the sheet metal put 
between the interior, and, on the other hand, the aforementioned corrosion-resistant board boils a liquid feed 
hopper and the aforementioned output port, or it is divided and prepared in both. 

[0008] In this case, the passage of sheet metai consists of passage which could also consider as one passage 
connected with branching within the sheet metal of one sheet, or was formed in the sheet metal of two or more 
sheets, the passage for each eluates which became independent mutually is formed in the sheet metal of one 
sheet of them, and the passage for mixture connected with all the passage of the sheet metal of one sheet can 
be formed in other sheet metal. 

[0009] Drawing 1 shows an example of the liquid chromatograph for gradient analysis. It mixes according to a 
predetermined program and gradient elution equipment 2 supplies two kinds of eluates A and B in a column. You 
may be which method although there are a high-pressure gradient method and a low voltage gradient method in 
gradient elution equipment 2. In order that the inside of gradient elution equipment 2 may mix two kinds of 



http://www4.ipdljpo.gojp/cgi-bin/tran_web.cgi_ejje 



03/08/07 



1 1 ' 2/3 ^— V 

eluates, it has mixed equipment 4 of this invention. 6 is a column which separates a sample and the sample 
induction 8 is formed in the eluate passage which results in a column 6. 10 is a detector which detects a sample 
component from the eluate of a column 6. The eluate which passed through the detector 10 is discharged to a 
drain, this invention can be similarly applied, when mixing three or more kinds of eluates. 
[0010] Drawing 2 shows one example of the mixed equipment of this invention, (A) is the decomposition 
perspective diagram and (B) is a perspective diagram in the state where it assembled. The up-and-down metal 
corrosion resistance board 12 and the sheet metal 16 in which passage was formed among 14 are put, and the 
mixed equipment unified as shown in (B) is constituted by carrying out the pressure welding of these metal 
plates of three sheets, and joining. Sheet metal 16 is a metal plate with the corrosion resistance to which it is 
thin from stainless steel (for example, SUS316 etc.) 2mm or less, and is a metal plate of the quality of the 
material same as the corrosion-resistant boards 12 and 14. 

[001 1] Passage 18 is formed in sheet metal 16 of etching processing or press working of sheet metal. Passage 
18 can also be formed as a penetrated slot depending on the configuration of passage, although it has a closed 
loop as shown in drawing 2 and a case is formed as a slot with a bottom. 

[0012] Passage 18 is the passage connected with one with a tee or a closed loop, and four through holes 20a- 
20d have opened it in the top corrosion resistance board 12 corresponding to the passage 18. The bottom 
corrosion resistance board 14 is a flat metal plate without neither a slot nor a hole. 

[0013] If these metal plates 12, 14, and 16 of three sheets are joined with junction methods, such as for 
example, HIP processing, the passage which has an entrance on the top corrosion resistance board 1 2 as shown 
in (B) will be formed. HIP (hot isostatic pressing : hot isostatic pressing) processing of the junction method is the 
method of joining by pressurizing a metal plate by about 1000kg in piles. The junction by HIP processing can 
attain firm adhesion, and has the advantage which faults, such as a liquid spill, cannot generate easily. However, 
you may join by other methods. 

[0014] In the example of drawin g 2 , it becomes eluate output port, then mixed equipment of three kinds of 
eluates about the one remaining holes by using three of four holes 20a-20d as an eluate feed hopper. Moreover, 
it can also consider as the eluate output port which chose other two either and was mixed by using two of four 
holes 20a-20d as an eluate feed hopper. The hole which was not chosen is closed. The mixed ratio of an eluate 
can be chosen by selection of an eluate feed hopper and eluate output port. 

[0015] In the example of drawing 2 , when formed as a slot in which passage has a bottom, the bottom corrosion 
resistance board 14 can be omitted and mixed equipment can be constituted as a zygote of the top corrosion 
resistance board 12 and the sheet metal 16 in which passage was formed. In this case, it is desirable to thicken 
thickness of a sheet metal 1 6, when raising a mechanical strength. 

[0016] Drawing 3 forms the joint sections 22a-22c in the mixed equipment of the example of drawing 2 , in order 
to make supply and drawing of an eluate easy. In this example, the joint [ it / it ] sections 22a-22c fix in three 
holes of the top corrosion resistance board 12, and 20d of other one hole is closed. Two of those joint sections 
22a-22c are used as an eluate feed hopper, and other one is used as mixed eluate output port. 
[0017] Other examples are shown in drawing 4 . In this example, in order to form an interflow way in sheet metal, 
the sheet metal of three sheets is prepared, and it is inserted among the corrosion-resistant boards 32 and 34 
of the upper and lower sides of three sheets, is joined, and is unified. 

[0018] Two passage 42a and 42b which became independent mutually is formed in sheet metal 36 of etching or 
press working of sheet metal. As long as it is the configuration of these slots 42a and 42b, even if a slot has a 
bottom, you may penetrate it. The point of the slot which each slot 42a and 42b had branched in the shape of a 
ctenidium, respectively, and branched is arranged by turns. 

[0019] The through hole 44 arranged by the single tier is formed in the sheet metal 38 piled up on sheet metal 
36, and the through holes 46a and 46b which serve as a liquid feed hopper corresponding to other positions of 
Slots 42a and 42b, respectively are formed in it so that it may correspond to the position of Slots 42a and 42b. 
[0020] Furthermore, through holes 48a and 48b are formed in the slot 50 penetrated for summarizing a through 
hole 44 to the sheet metal 40 arranged on sheet metal 38 in one hole. Holes 46a and 46b, and the corresponding 
position, respectively. 

[0021] The through holes 52a and 52b used as a liquid feed hopper are formed in the position corresponding to 
the through holes 48a and 48b of sheet metal 40 at the top corrosion resistance board 32, and through-hole 52c 
which becomes liquid output port at the position of a slot 50 is formed. 

[0022] The sheet metal 36, 38, and 40 of three sheets put between the interior is a metal plate with corrosion 
resistance like a stainless-steel board with a thickness of 2mm or less, and is metal plates of the quality of the 
material same as the corrosion-resistant boards 32 and 34. It was joined by methods, such as HIP processing, 
and these metal plates 32, 34, 36, 38, and 40 of five sheets were unified. It is desirable to fix the joint section 
like drawing 3 in Holes 20a, 20b, and 20c. 
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[0023] In the example of drawing 4 , the eluate supplied from Holes 20a and 20b, respectively shunts, 
respectively by the passage 42a and 42b Miere sheet metal 36 branched, and is led to the slot 50 of sheet metal 
40 through the through hole 44 of sheet metal 38. In the slot 50, according to branching of Passage 42a and 42b, 
the eluate was drawn by turns, and, as for the eluate taken out from output port 20c, two eluates were mixed. 
[0024] Especially the number of sheets of the sheet metal put between up-and-down corrosion-resistant boards 
is not limited, and can be suitably set up according to the interflow way to form. It does not pass over that the 
configuration of passage was indicated to be to the example to mere instantiation, but in order to acquire the 
desired mixed state, it can be designed suitably. 
[0025] 

[Effect of the Invention] In this invention, since the passage formed in the corrosion-resistant board constitutes 
an interflow way, forming in a desired configuration can also be easy to form complicated passage, and it can 
adjust the mixed state, such as a desired mixed ratio. Moreover, if passage is formed by the narrow slot, 
capacity in mixed equipment can be made small, and it becomes convenient to the analysis which supplies a 
small amount of eluate. It can also consider as small mixed equipment Moreover, since it only unifies, corrosion- 
resistant board junction is carried out, and processing and an assembly are easy, and there are also few part 
mark and they end. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL FIELD 

[The technical field to which invention belongs] this invention relates to liquid chromatographs, such as a high- 
speed liquid chromatograph, and the eluate mixture equipment for gradient analysis (mixer) used there. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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PRIOR ART 



^TO ?m?.^^^^wg■^7 ^^^^^^vwg^^B m | iwg? 



[Description of the Prior Art] In gradient analysis of a liquid chromatograph, in order to mix two kinds or the 
eluate beyond it and to lead to a column, the gradient elution equipment is equipped with the mixed equipment 
which mixes two or more liquid. There are some which many things of a flow through method without moving part 
are used as mixed equipment, for example, were filled up with balls, such as a stainless steel, into the pipe whose 
length a bore is about 3mm and is about 50mm. Such mixed equipment consists of two or more machining 
articles, such as a machining article of the entrance and an outlet. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] In this invention, since the passage formed in the corrosion-resistant board constitutes 
an interflow way, forming in a desired configuration can also be easy to form complicated passage, and it can 
adjust the mixed state, such as a desired mixed ratio. Moreover, if passage is formed by the narrow slot, 
capacity in mixed equipment can be made small, and it becomes convenient to the analysis which supplies a 
small amount of eluate. It can also consider as small mixed equipment. Moreover, since it only unifies, corrosion- 
resistant board junction is carried out, and processing and an assembly are easy, and there are also few part 
mark and they end. 

[Translation done.] 
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TECHNICAL PROBLEM 

■•■^••••-•-'-w-'-'-w^ 

[Problem(s) to be Solved by the Invention] Since such mixed equipment has filled up the interior with the ball for 
liquid mixture, internal capacity becomes large. The passage for mixture is determined by the ball with which the 
interior was filled up, and cannot form desired passage. Moreover, processing and an assembly become 
complicated and also become cost quantity. 

[0004] The 1st purpose of this invention is easy also for being able to solve these problems, being able to make 
inner capacity small, and forming a desired interflow way, and is that an assembly also offers easy mixed 
equipm nt. The 2nd purpose of this invention is offering the liquid chromatograph equipped with such mixed 
equipment. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 

MEANS 

[Means for Solving the Problem] The mixed equipment of this invention is characterized by to have at least two 
liquid feed hoppers which it is joined so that at least two corrosion-resistant boards may form passage in the 
interior, and the zygote is constituted, are prepared in the position where the aforementioned passage differs on 
the superficies of the zygote, and supply each eluate, and output port which takes out the eluate which was 
prepared in the position where the aforementioned passage differs further, and was mixed. The liquid 
chromatograph of this invention is equipped with above mixed equipment. 
[0006] 

[Embodiments of the Invention] One gestalt of a zygote which consists of at least two corrosion-resistant 
boards consists of two corrosion-resistant boards, passage is formed in the plane of composition of the zygote, 
and, on the other hand, a corrosion-resistant board boils a liquid feed hopper and the aforementioned output 
port, or it is divided and prepared in both. 

[0007] Other gestalten of a zygote are put between the corrosion-resistant boards of two upper and lower sides, 
the corrosion-resistant sheet metal of at least one sheet is joined, passage is formed with the sheet metal put 
between the interior, and, on the other hand, the aforementioned corrosion-resistant board boils a liquid feed 
hopper and the aforementioned output port, or it is divided and prepared in both. 

[0008] In this case, the passage of sheet metal consists of passage which could also consider as one passage 
connected with branching within the sheet metal of one sheet, or was formed in the sheet metal of two or more 
sheets, the passage for each eluates which became independent mutually is formed in the sheet metal of one 
sheet of them, and the passage for mixture connected with all the passage of the sheet metal of one sheet can 
be formed in other sheet metal. 

[0009] Drawing 1 shows an example of the liquid chromatograph for gradient analysis. It mixes according to a 
predetermined program and gradient elution equipment 2 supplies two kinds of eluates A and B in a column. You 
may be which method although there are a high-pressure gradient method and a low voltage gradient method in 
gradient elution equipment 2. In order that the inside of gradient elution equipment 2 may mix two kinds of 
eluates, it has mixed equipment 4 of this invention. 6 is a column which separates a sample and the sample 
induction 8 is formed in the eluate passage which results in a column 6. 10 is a detector which detects a sample 
component from the eluate of a column 6. The eluate which passed through the detector 10 is discharged to a 
drain, this invention can be similarly applied, when mixing three or more kinds of eluates. 
[0010] Drawing 2 shows one example of the mixed equipment of this invention, (A) is the decomposition 
perspective diagram and (B) is a perspective diagram in the state where it assembled. The up-and-down metal 
corrosion resistance board 12 and the sheet metal 16 in which passage was formed among 14 are put and the 
mixed equipment unified as shown in (B) is constituted by carrying out the pressure welding of these metal 
plates of three sheets, and joining. Sheet metal 16 is a metal plate with the corrosion resistance to which it is 
thin from stainless steel (for example, SUS316 etc.) 2mm or less, and is a metal plate of the quality of the 
material same as the corrosion-resistant boards 12 and 14. 

[0011] Passage 18 is formed in sheet metal 16 of etching processing or press working of sheet metal. Passage 
18 can also be formed as a penetrated slot depending on the configuration of passage, although it has a closed 
loop as shown in drawing 2 and a case is formed as a slot with a bottom. 

[0012] Passage 18 is the passage connected with one with a tee or a closed loop, and four through holes 20a- 
20d have opened it in the top corrosion resistance board 12 corresponding to the passage 18. The bottom 
corrosion resistance board 1 4 is a flat metal plate without neither a slot nor a hole. • 
[0013] If these metal plates 12, 14, and 16 of three sheets are joined with junction methods, such as for 
example, HIP processing, the passage which has an entrance on the top corrosion resistance board 12 as shown 
in (B) will be formed. HIP (hot isostatic pressing : hot isbstatic pressing) processing of the junction method is the 
method of joining by pressurizing a metal plate by about 1000kg in piles. The junction by HIP processing can 
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attain firm adhesion, and has the advantage which faults, such as a liquid spill, cannot generate easily. However, 
you may join by other methods. * 

[0014] In the example of drawing 2 , it becomes eluate output port, then mixed equipment of three kinds of 
eluates about the one remaining holes by using three of four holes 20a-20d as an eluate feed hopper. Moreover, 
it can also consider as the eluate output port which chose other two either and was mixed by using two of four 
holes 20a-20d as an eluate feed hopper. The hole which was not chosen is closed. The mixed ratio of an eluate 
can be chosen by selection of an eluate feed hopper and eluate output port. 

[0015] In the example of drawing 2 , when formed as a slot in which passage has a bottom, the bottom corrosion 
resistance board 14 can be omitted and mixed equipment can be constituted as a zygote of the top corrosion 
resistance board 12 and the sheet metal 16 in which passage was formed. In this case, it is desirable to thicken 
thickness of a sheet metal 16, when raising a mechanical strength. 

[001 6] Drawing 3 forms the joint sections 22a~22c in the mixed equipment of the example of drawing 2 , in order 
to make supply and drawing of an eluate easy. In this example, the joint [ it / it ] sections 22a~22c fix in three 
holes of the top corrosion resistance board 12, and 20d of other one hole is closed. Two of those joint sections 
22a~22c are used as an eluate feed hopper, and other one is used as mixed eluate output port. 
[0017] Other examples are shown in drawing 4 . In this example, in order to form an interflow way in sheet metal, 
the sheet metal of three sheets is prepared, and it is inserted among the corrosion-resistant boards 32 and 34 
of the upper and lower sides of three sheets, is joined, and is unified. 

[0018] Two passage 42a and 42b which became independent mutually is formed in sheet metal 36 of etching or 
press working of sheet metal. As long as it is the configuration of these slots 42a and 42b, even if a slot has a 
bottom, you may penetrate it. The point of the slot which each slot 42a and 42b had branched in the shape of a 
ctenidium, respectively, and branched is arranged by turns. 

[0019] The through hole 44 arranged by the single tier is formed in the sheet metal 38 piled up on sheet metal 
36, and the through holes 46a and 46b which serve as a liquid feed hopper corresponding to other positions of 
Slots 42a and 42b, respectively are formed in it so that it may correspond to the position of Slots 42a and 42b. 
[0020] Furthermore, through holes 48a and 48b are formed in the slot 50 penetrated for summarizing a through 
hole 44 to the sheet metal 40 arranged on sheet metal 38 in one hole, Holes 46a and 46b, and the corresponding 
position, respectively. 

[0021] The through holes 52a and 52b used as a liquid feed hopper are formed in the position corresponding to 
the through holes 48a and 48b of sheet metal 40 at the top corrosion resistance board 32, and through-hole 52c 
which becomes liquid output port at the position of a slot 50 is formed. 

[0022] The sheet metal 36, 38, and 40 of three sheets put between the interior is a metal plate with corrosion 
resistance like a stainless-steel board with a thickness of 2mm or less, and is metal plates of the quality of the 
material same as the corrosion-resistant boards 32 and 34. It was joined by methods, such as HIP processing, 
and these metal plates 32, 34, 36, 38, and 40 of five sheets were unified. It is desirable to fix the joint section 
like drawing 3 in Holes 20a, 20b, and 20c. 

[0023] In the example of drawing 4 , the eluate supplied from Holes 20a and 20b, respectively shunts, 
respectively by the passage 42a and 42b where sheet metal 36 branched, and is led to the slot 50 of sheet metal 
40 through the through hole 44 of sheet metal 38. In the slot 50, according to branching of Passage 42a and 42b, 
the eluate was drawn by turns, and, as for the eluate taken out from output port 20c, two eluates were mixed. 
[0024] Especially the number of sheets of the sheet metal put between up-and-down corrosion-resistant boards 
is not limited, and can be suitably set up according to the interflow way to form. It does not pass over that the 
configuration of passage was indicated to be to the example to mere instantiation, but in order to acquire the 
desired mixed state, it can be designed suitably. 

. " ?:? i i **~ i ^' i ~ i " i ^^^^^^vi"^v*v»t»x»»^x i ,^ -- 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline passage view showing an example of the liquid chromatograph for gradient analysis 
of this invention. 

[D rawing 2] One example of the mixed equipment of this invention is shown, (A) is the decomposition 
perspective diagram and (B) is a perspective diagram in the state where it assembled. 

[Drawing 3] It is the perspective diagram showing the example of the mixed equipment which formed the joint 
sections 22a-22c. 

[Drawing 4] It is the decomposition perspective diagram showing the example of further others of mixed 
equipment. 

[Description of Notations] 
2 Gradient Elution Equipment 
4 Mixed Equipment 
6 Column 

8 Sample Induction 
1 0 Detector 

12, 14, 32, 34 Metal corrosion resistance board 
1 6, 36, 38, 40 Sheet metal 
1 8 Passage 1 8 

20a-20d, 44, 46a, 46b, 48a, 48b and 52a, 52b through hole 
22a-22c Joint section 
50 Slot 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 4] 
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